A genomewide survey of developmentally relevant genes in Ciona intestinalis. VIII. Genes for PI3K signaling and cell cycle.
Cell growth and cell divisions are two fundamental biological processes for cells in multi-cellular organisms. The molecules involved in these biological processes are highly conserved within eukaryotes, including plants and unicellular organisms such as yeast. However, some regulatory molecules seem to be innovated during animal evolution. Therefore, to understand how the ubiquitous systems have evolved or have been conserved, we examined genes for the phosphoinositide 3-kinase (PI3K) pathway that is important for cell growth, and genes for cell cycle regulation in the genome of Ciona intestinalis. It was found that the Ciona intestinalis genome contains all the essential constituents of the PI3K pathway. In addition, the class IB PI3K catalytic and regulatory subunits, which had not previously been known in animals other than mammals, were found in the Ciona genome. Similarly, all essential cyclins and CDKs were found in the Ciona genome, while cyclin G and cyclin L were likely to be independently lost in the ascidian lineage, which may be dispensable for the cell cycle. Cyclin F, which was previously known only in vertebrates, was not found in the Ciona genome. Therefore, this gene was probably innovated during the evolution of vertebrates to be involved in vertebrate-specific cell cycle regulation. Since Ciona is regarded as one of the most primitive extant chordates, the present analysis gives us an insight into how these fundamental biological genes are evolved or are conserved during chordate evolution.